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[57) ~ ABSTRACT

A photosensor device having a semiconductor layer
disposed on a substrate. The semiconductor layer in-
cludes a lateral photosensor having a semiconductor
junction arranged in a serpentine configuration and a
lateral read-out switch. The lateral read-out switch and
the lateral photosensor are formed on the semiconduc-
tor layer. The lateral photosensor has an area of a first
conductivity type semiconductor and an area of a sec-
ond conductivity type semiconductor. The lateral read-
out switch includes an area of the first conductivity type
and an area of the second conductivity type. The lateral
photosensor and the lateral read-out switch are laterally
adjacent, and substantially coplanar on the substrate.

24 Claims, 9 Drawing Sheets
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PHOTOSENSOR DEVICE PHOTODIODE AND
SWITCH

This application is a continuation of application Ser.
No. 07/232,153 filed Aug. 15, 1988, now abandoned.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a photosensor device 10

for photoelectric conversion, and more particularly to a
photosensor device for photoelectric conversion
adapted for use for example in a long image sensor.

2. Related Background Art

Conventional photosensor devices, such as CCD,
have been prepared by diffusion processes on a semi-
conductor substrate. Therefore the size thereof is lim-
ited, at maximum, to the size of the semiconductor sub-
strate, and i1t has been difficult to obtain a long sensor
array. Also in the case of forming the photosensor de-
vice on another substrate, as a system, there is required
a process of adhering a separately prepared semicon-
ductor sensor chip on the substrate, thus requiring a
number of steps and resulting in a lowered accuracy of
registration. |

On the other hand, for obtaining wider freedom of
selection of the substrate, there has been developed a
photosensor device utilizing amorphous silicon. How-
ever, transistors based on amorphous silicon have been
mevitably slow response time. ~

In order to overcome this drawback, there has been
proposed, m the Japanese Laid-open Patent No.
09-120666, a method of forming a sensor portion with
amorphous silicon and a transistor portion with poly-
crystalline silicon. However this method requires an
increased number of steps and involves a high cost,
since the photosensor based on amorphous silicon is
prepared after the polycrystalline silicon transistor is
prepared by an ordinary IC process.
~ In this manner it has been difficult to produce the

photosensor device of satisfactory performance and low
cost on a non-semiconductor substrate.

SUMMARY OF THE INVENTION

The object of the present invention is to provide an
inexpensive photosensor device formed on an insulating
substrate. |

The above-mentioned object can be achieved, ac-
cording to an embodiment of the present invention, by
a photosensor device in which a semiconductor layer
formed on an insulating substrate is composed of a first
semiconductor area (e.g. 3, 13) of intrinsic type or one
conductivity type and a second semiconductor area
(e.g. 4, 24, 14) of the other conductivity type, wherein a
horizontal type photosensor 1s formed by the junction
of the first and second semiconductor areas. A field
effect transistor constituting a processing circuit for the
sensor signal 1s simultaneously formed with a source

and a drain composed of said second semiconductor &0

area (e.g. 14, 24) and a channel portion composed of
said first semiconductor area (e.g. 13) positioned be-
tween said source and drain.

The first and second semiconductor areas are deter-

3
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20

2

Thus, a photosensor device of satisfactory perfor-
mance can be obtained through a simple process, by
forming the second semiconductor area in desired parts
of the first semiconductor film formed on the insulating’
substrate, thus simultaneously forming the horizontal
type photosensor and the field effect transistor (FET) at
the junction of said semiconductor areas.

 In another embodiment there 1s provided a photosen-
sor device which 1s highly sensitive to the light having
a shorter wavelength, by forming the horizontal type
photosensor in a stripe structure.

In still another embodiment, there is provided a pho-
tosensor device which is highly sensitive to light having
a shorter wavelength, by forming the photosensor in a
horizontal structure and forming the base area thereof
in a rectangular shape. The horizontal type structure of
the photosensor facilitates formation of rectangular base
portion.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a perspective view of a photosensor device

- constituting a first embodiment of the present invention:
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F1G. 2 1s an equivalent circuit diagram of the photo-
sensor device shown in FIG. 1:

FIG. 3 is a plan view of a photosensor device consti-
tuting a second embodiment of the present invention;

FIG. 4 1s a cross-sectional view of the device shown
in FIG. 3:

FIG.'S is an equivalent circuit diagram of the photo-
sensor device shown in FIG. 3:

FIGS. 6A to 6D are cross-sectional views showing
manufacturing steps of a third embodiment of the pres-
ent invention;

FIGS. 7A to 7C are schematic views showing crystal
growth of a large-grain polycrystalline silicon film;

FIG. 8 1s a chart showing the influence of nucleation
density controlling gas on the nucleation density of
large-grain polycrystalline silicon film;:

FIG. 9 15 a chart showing the influence of nucleation
density controlling gas on the crystal size of large-grain
polycrystalline silicon film;

FIG. 10 is a chart showing the influence of pressure
on the crystal size of large-grain polycrystalline silicon
film:

FIG. 11 1s a chart showing the influence of tempera-
ture on the nucleation density of large-grain polycrys-
talline silicon film;

FIG. 12 1s a plan view of a device constituting a
fourth embodiment of the present invention:

FIG. 13 is a cross-sectional view of the device shown
in FIG. 12; |

FIG. 1415 an equivalent circuit diagram of the device
shown in FIG. 12

F1G. 15 1s a plan view showing a fifth embodiment of

the present invention;

FIG. 16 1s a cross-sectional view of the device shown

in FIG. 15; and

mined according to the object, application and design of 65

the device. The horizontal type means that the junction
0. .ae first and second semiconductor areas constituting
che photosensor is perpendicular to the surface.

FIG. 17 is an equivalent circuit diagram of the device
shown in FIG. 15.

DETAILED DESCRIPTION OF THE
| PREFERRED EMBODIMENTS

First Embodiment

F1G. 115 a perspective view of a photosensor device
constituting a first embodiment of the present invention,
and F1G. 2 1s an equivalent circuit diagram of the de-
vice shown in FIG. 1.
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In FIG. 1, a thin semiconductor film 2 of n-type or
I-type 1s formed on a substrate 1. The substrate 1 is
composed of a transparent substrate such as quartz or
glass if the device receives the light through the sub-

strate. The first semiconductor film can be composed of 3

polycrystalline silicon or monocrystalline silicon. The
polycrystalline silicon can be of a grain size not exceed-
mmg 500 A obtained by deposition with CVD under
reduced pressure from ordinary silane (SiHs) gas, but is
preferably large-grain polycrystalline silicon proposed
by the present applicant in the Japanese Patent Applica-
tion Nos. 62-73629 and 62-73630 for realizing a photo-
sensor device of higher performance. Also the mono-
crystalline silicon may be obtained by recrystallization
with laser annealing or by monocrystal growth from a
seed composed of a small SiH4 pattern on SiO; followed
by flattening. The large-grain polycrystalline silicon is
most suitable for the present embodiment, due to the
ease of the forming process. The large-grain polycrys-
talline silicon will be detailedly explained later. The film
thickness is determined in consideration of the spectral
sensitivity, but 1s generally in the order of 1 um.

The semiconductor film of n-type or i-type explained
above 1s doped with a p-type impurity, such as boron, in
predetermined areas 4, 24, 14, down to the substrate.
The diffusion can be achieved by gaseous diffusion from
BBr3 or the like utilizing a diffusion mask composed of
S1O3 or S13N4in an unnecessary area 3, or diffusion from
a BSG film, or by 1on implantation utilizing a photore-
s1st mask.

Thus there are simultaneously formed a P+-area 4 of
a photosensor 7, and a source 24 and a drain 14 of a
MOS-FET 8. The photosensor 7 composed of the P+-n
type horizontal photodiode has a striped arrangement
of P--areas 4 and n-type or i-type areas 3. The horizon-
tal type photodiode has a high spectral sensitivity for
shorter wavelengths (blue side), since the absence of a
high concentration layer at the surface of n-type or
1-type area allows the utilization of the carriers, gener-
ated at the surface by the light of short wavelength, for
generating a photocurrent without immediate recombi-
nation. Also 1n the large-grain polycrystalline silicon
mentioned above, a larger photocurrent can be obtained
with a smaller pitch of the stripe pattern, in consider-
ation of the diffusion length of the carriers.

In the MOS-FET 8, source and drain areas 14, 24 of
- P*-type are formed across the n- or i-type channel 13,
and a gate msulator 6 is formed on a gate film 5 of a
thickness of about 1000 A. The gate 1nsulator film is
preferably composed of a thermally oxidized scmicon-
ductor film in consideration of the functional character-
1stic, but a SiO; film formed by CVD under reduced
pressure or a S13N4 film formed by plasma CVD may be
substituted in consideration of the manufacturing cost.
The gate 1s formed by depositing polycrystalline or
amorphous silicon or aluminum and patterning it into a
width so as to partially cover the source and drain areas
as shown in FIG. 1. In FIG. 1 the contacts and wirings
are omitted.

As will be apparent from the equivalent circuit
shown 1n FIG. 2, the photosensor device of the present
embodiment is capable of switching the output from the
photodiode 7 of high sensitivity with the high-speed
MOS-FET 8, so that a high-speed image reading is
possible even when a sensor array is formed from a
large number of sensor elements.
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4

When an intrinsic semiconductor layer is employed,
the channel area 1s preferably doped lightly w1th an
n-type impurity.

In the following there will be explalned the process of
forming said large-grain polycrystalline silicon film.

FIG. 7 conceptually illustrates the growth of a large-
grain polycrystalline film on a deposition plane of a
S105 film 71.

FIG. 7A shows a state in which nuclei 72 are formed:
FIG. 7B shows a state in which the nuclei are grown
into mutually contacting islands; and FIG. 7C shows a
state In which a continuous film 73 is obtained by fur-
ther growth. The nucleation density in FIG. 7A de-
pends greatly on the interaction between the incoming
atoms and the deposition surface, but also on the depos-
iting conditions such as gas species, pressure and tem-
perature.

F1G. 8 shows the change in the nucleation density
(Np), In the formation of silicon nuclei on a SiaNs or
5103 film, as a function of the flow rate ratio of HCI as
a depositing parameter. The Si3Ng4 film was formed by
low pressure CVD, while the SiO; film was formed by
normal pressure CVD. There were employed SiH>Cls
as source gas and Hpj as carrier gas, and the reaction was
conducted under a reduced pressure of about 150 Torr
with a composition SiH;Cly:HCLI:Hy =1.2:x:100 (1/min),
with a substrate temperature of 950° C. Curves 81 and
82 respectively show the nucleation density on the
S13N4 film and the Si0; film. As will be apparent from
FIG. 8, the nucleation density is governed by the depo-
sition surface, but is more strongly dependent and is
controllable by the flow rate ratio (mixing ratio) of HCI.
Consequently HCI can be considered as a nucleation
density controlling gas..

FIG. 9 shows the relationship between the amount of
HCl and the average grain size. A large-grain polycrys-
talline silicon film with an average grain size of 3 um
could be obtained by the deposition for 30 minutes with
a HCI flow rate of 1.1 I/min which corresponds to a
nucleation density of 107/cm2. Since the average grain
size 1s inversely proportional to the square root of the
nucleation density, an average grain size exceeding 1
um can be obtained by maintaining the nucleation den-
sity at 10%/cm? or lower.

However, the grain size becomes uneven if the nucle-
ation density is significantly low, because of a statistical

fluctuation and a fact that the distance between nuclei

becomes no longer negligible with respect to the diffu-
sion length of silicon atoms on the deposition surface. A
nucleation density equal to or higher than 106/cm2, or
an average grain size equal to or lower than 10 um was
experimentally confirmed practical for the actual semi-
conductor device formation.

As shown in FIG. 8, the Si0; film, showing a nucle-
ation density lower by about two digits than that on the
S13N4 film, is suitable for obtamlng a polycrystaliine film
of larger grain size.

FIG. 10 shows the pressure dependence of the aver-
age grain size. The depositing conditions are same as
those shown in FIG. 9, except that the HCI flow rate is
1.1 1/min. A lower pressure reduces the nucleation
density and provides a more uniform distribution of
nucle1, thus giving rise to more uniform grain size.
Other conditions employed were
SiH2Cl:HCL:Ha=1.2:1.1:100 (I/min), a temperature of
960° C. and a deposition time of 30 minutes. The effect
of lower pressure is particularly evident at 200 Torr or
lower.
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FIG. 11 shows the temperature dependence of the
average grain size and the deposited film thickness.
Other  depositing  conditions employed were
S1H2Cl2:HCI:H3=1.2:10:100 (I/min), a pressure of 150
Torr and a deposition time of 10 minutes. The average
grain size increases as the temperature is lowered from
1000° C. However, as will be apparent from the curve
of the deposited film thickness, the growth rate de-
creases simultaneously and becomes almost zero at 850°
C. Consgquently the lower temperature limit is deter-
mined by the growth rate. The crystalline nature of
each grain is naturally better at a higher temperature, so
that a suitable temperature can be selected according to
the device specifications. |

The foregoing explanation is limited to the use of
SiH>Cl; as the source gas, but similar tendencies can be
obtained with other silicon-containing source gases
such as S1IHCly, SiHj or SiCls. Also a same process is
applicable to a compound semiconductor such as GaAs
by employing a 60:1 mixture of trimethyl gallium
(IMG) and arsine (AsH3). In this case the deposition
can be conducted with Hj as the carrier gas, with a
temperature equal to or higher than 600° C. and a pres-
sure of 10 to 20 Torr.

In addition to HCI, the nucleation density controlling
gas can be composed of Cl, F;, CCl4 or CClyF; which
react with the semiconductor material.

The surface of the large-grain polycrystalline silicon
film formed on a transparent quartz substrate as ex-
plained above, was subjected to mechanochemical pol-
1shing and to the preparation of a p-channel MOS-FET.
There was obtained a hole mobility of about 70

cm?/V.sec which is significantly higher than that in the
ordinary poly crystalhne silicon film.

Thus a high speed image reading is possible even
when an array is formed with a large number of photo-
transistors.

In case an i- -type semiconductor layer is employed,
the channel area is preferably doped lightly with an

n-type Impurity.

As explained in the foregoing, the present embodi-
ment provides a photosensor device which shows a
high photosensitivity at the short wavelength due to the
use of a horizontal type photodiode, which is capable of
transmitting weak photocurrent without loss in the
wirings because the highly doped area (P+) of the pho-
todiode constitutes the drain area of the MOS-FET, and
which can be produced with a very limited number of
diffusion steps.

Second Embodiment

FIG. 3 1s a plan view of a second embodiment of the
present invention, while FIG. 4 is a cross-sectional view
of the device shown in FIG. 3, and FIG. § is an equiva-
lent circuit diagram of the device shown in FIG. 3.

In FIG. 3, an n-type semiconductor film 2 is doped
with bordon to simultaneously form P+-areas within a
sensor area 4, source and drain areas 14, 24 and a MOS
capacitance area 34. Then, after the formation of a gate
insulator films, a gate 16 of the MOS capacitance and a
gate 6 of the MOS- FET are formed with n+-type poly-
crystalline silicon or n+-type amorphous 5111c0n There
are provided contacts 12 for wiring.

In the present embodiment, as shown by the equiva-
lent circuit in FIG. §, there is provided a capacitance 9
for accumulating the photocurrent. It is therefore suit-
able for a sensor array in which weak photocurrents are
temporarily stored and sequentially read. Also the pres-

6

ent embodiment reduces the steps for wiring and the

~ leakage of signal, and can effectively utilize the area of
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the substrate since the P+-area 4 of the sensor, the P~-
area 34 of the MOS capacitance and the drain 14 of the
MOS-FET are composed of a common diffusion area.
Therefore the present embodiment is advantageous for
a higher production yield.

The structure of the sensor array is not shown in the
foregoing embodiments, but a sensor array can be basi-
cally obtained by parallel arrangement of the device
shown in FIG. 1 or 3. In this case each element has to be
electrically insulated except the n-type area 3 of the
sensor, so that the semiconductor film of each element
has to be separated, for example by etching, from that of
the neighboring elements.

In the foregoing explanation, the n-type layer and the
p-type layer may be mutually exchanged, and in such

case, the intrinsic layer i1s used as a low concentration
layer.

Third Embodiment

FIGS. 6A to 6D are cross-sectional views showing
the process steps of a third embodiment of the present
invention.

In the following there will be explained the manufac-
turing process, with reference to FIGS. 6A to 6D.

On a transparent insulating substrate 1, there is depos-
ited an n-type or i-type semiconductor layer 24 of low
concentration. Then a mask 30 for impurity diffusion or
1on implantation is formed in predetermined areas, and
p-type areas are formed by the diffusion of a p-type
impurity in the areas not covered by said mask (FIG.
6A). After the elimination of the mask, a gate oxide film
5 1s formed, and a contact hole 31 is formed in a desired
position in the n- or i-type area (FIG. 6B). Subsequently
an n+-type polycrystalline silicon of high concentration
or amorphous silicon is deposited thereon, and is elimi-
nated by etching excluding a contact portion 36 and a
gate portion 6 (FIG. 6C). Then an interlayer insulating

film 10 1s deposited on the entire area. There are formed

a second contact hole and an electrode 11 (FIG. 6D).

Thermal annealing in the process causes the diffusion
of an n-type impurity from the n+-type polycrystalline
silicon (or n+*-type amorphous silicon) layer 36 of high
concentration into the n- or i-type area of low concen-
tration, thereby forming an n+-type area 40.

The above-explained process provided a photosensor
device with satisfactory ohmic contact. The process of
the present embodiment is capable of providing reliable
contact with fewer process steps, without the additional
n-type diffusion of high concentration required in the
conventional process.

As explained in the foregoing, the present embodi-
ment 15 capable of forming a switch and a processing
circuit together with a photosensor on a transparent
insulating substrate with a reduced number of steps,
thereby easily providing a photosensor device of wide
application.

Besides, since the photosensor is horizontal type, the

60 junctions can be easily formed in a stripe pattern, and

the area of the sensor can be effectively utilized.
Also the sensor array obtained with the present em-

- bodiment can be utilized for realizing a high-speed

65

image reader.

Fourth Embodiment

FIGS. 12 and 13 are respectively a plan view and a
lateral view of a fourth embodiment of the present in-
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vention, and FIG. 14 is an equivalent circuit diagram of
the device shown in FIG. 12.

In FIGS. 12 and 13, in desired areas of a semiconduc-
tor layer 102 of a first conductive type, there are formed
serniconductor layers 102-3, 102-4, 102-5 of a second
conductive type. The layers 102-3 and 102-4 constitute
emitter and collector of a phototransistor 105 shown in
FIG. 14, and the layer 102-4 and 102-5 constitute source
and drain of a MOS transistor 106. Base 102-1 of the
phototransistor 105 and channel area 102-2 of the MOS
transistor 106 are composed of the semiconductor layer
of the first conductive type. In order to maximize the
light receiving area, the phototransistor is constructed
in a2 rectangular wave form.

As shown in FIG. 12, an n-type or i-type semiconduc-

10

15

tor film 102 1s formed on a substrate 101. The substrate

1s composed of a transparent substrate such as quartz or
glass, if the device receives the light through the sub-
strate. The semiconductor film is composed of poly-
crystaliine sthicon or monocrystalline silicon. The poly-
crystalline silicon is preferably, rather than usual poly-
crystalline silicon of a grain size of 500 A or lower
deposited by low pressure CVD from silane (SiHy) gas,
the large-grain polycrystalline silicon proposed by the
present applicant in the Japanese Patent Applications
Nos. 62-73629 and 62-73630 for obtaining a photosensor
device of high performance.

The monocrystalline silicon can be recrystallized by
laser annealing or by monocrystalline growth from a
seed composed of a small Si13Ng4 pattern on SiO» fol-
lowed by crystal flattening. The large-grain polycrys-
talline silicon is most suitable for the present embodi-
ment because of ease of formation, as will be explained
later. The n-type or i-type semiconductor film thus
formed 1s subjected to the diffusion of a p-type impurity,
such as boron, in desired areas. Thus there are simulta-
neously formed the emitter and collector of the photo-
transistor and the source and drain of the MOS-FET.

The phototransistor 1s composed of a horizontal p+-n
(or 1)-p~ transistor. Such horizontal phototransistor has
a high spectral sensitivity at the shorter wavelength
(blue side), because the carriers generated at the surface
by the light of short wavelength can be utilized without
immediate recombination due to the absence of a high
concentration layer at the surface of the n- or i-type
base area. Also in the large-grain polycrystalline silicon
mentioned above, the width of the base area should be
as small as possible for obtaining a large signal current
as the diffusion length of the carriers is not so large.

In the MOS-FET, source and drain of p+-type are
formed across an n-type or i-type channel area, and a
gate electrode 104 is formed on a gate insulating film
103 of a thickness of about 1000 A. The gate insulating
film 103 is preferably composed of a thermally oxidized
semiconductor film in consideration of the functional
characteristic, but a S10; film formed by low pressure
CVD or Si3Ng film formed by plasma CVD in terms of
cost. Also the gate electrode is formed by depositing an
nt-type polycrystalline silicon or aluminum and pat-
terning 1t on the channel area 102-5, as shown in FIG.
12, with a registration margin to partially cover the
source and drain 102-4, 102-5. In FIG. 12 the gate insu-
lating film 103 i1s omitted.

As will be apparent from the equivalent circuit
shown in FIG. 14, in the photosensor device of the
present embodiment, the phototransistor of the above-
explained structure is biased between the emitter 102-3
and the collector 102-4 in such a manner that the base
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102-1 and the collector 102-4 are inversely biased, and
the base area is irradiated with light. Thus pairs of elec-
trons and holes are generated in the base area, and the
carriers of one kind diffuse into the collector area due to
the inverse bias between the base and the collector,
while those of the other kind are accumulated in the
base area. If a current 1s supplied from the emitter in this
state, it flows to the collector due to the effect of the
carriers accumulated in the base area. The collector
current in this state 1s about hyg times of the photocur-
rent generated between the base and the collector, so
that a very weak light signal can also be detected. The
collector current thus obtained is supplied to the drain
102-5 and processed therein by turning on the MOS
transistor.

The process of forming said large-grain polycrystal-
line silicon 1s same as that already explained in reference
to FIGS. 7 to 11, and will not, therefore, be explained
again.

Fifth Embodiment

FIG. 15 15 a plan view of a fifth embodiment of the
present invention, FIG. 16 is a lateral view of the device '
shown in FIG. 15, and FIG. 17 is an equivalent circuit
diagram of the device shown in FIG. 15.

In the present embodiment, an MOS capacitance 107
1s formed on an area 102-4 constituting the collector of
the phototransistor 105 and the source of the MOS
transistor 106, whereby the photocarriers generated by
the phototransistor 105 in response to light can be tem-
porarily stored in said MOS capacitance 107 and sup- |
plied to a processing circuit by sequentially turning on
the MOS transistors 6. The present embodiment is
therefore suitable for detecting a very small current.
The present embodiment can reduce the steps of wir-
ings and the current leak and effectively utilize the area,
since the collector of the phototransistor, the p+-area of
the MOS capacitance and the drain of the MOS-FET
are composed of a common doped area. Thus the pres-
ent embodiment can achieve a high production yield
and 1s therefore advantageous for manufacture.

The structure of the sensor array has not been shown
in the foregoing fourth and fifth embodiments, but a
sensor array can be basically obtained by a parallel
arrangement of the element shown in FIGS. 12 or 15. In
this case, each element has to be electrically insulated
from the neighboring elements except for n- or i-type
area 102-1 of the sensor, and this can be achieved by
separating the semiconductor film of each element for
example by etching from that of the ne1ghb0r1ng ele-
ments.

The present embodiment enables a simplified process
and a lower cost, since the phototransistor and the sig-
nal processing circuit therefor can be simultaneously
formed by an impurity diffusing step. |

Also the present embodiment enables easy formation
of a phototransistor capable of detecting a very weak
light signal.

Furthermore, the use of horizontal structure for the
device has a rectangular wave form at the junction of
the phototransistor, thereby achieving effective utiliza-
tion of the light receiving area.

We claim:

1. A photosensor device comprising:

a semiconductor layer disposed on a substrate,

wherein said semiconductor layer comprises a lateral

photosensor having a semiconductor junction ar-
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ranged In a serpentine configuration and a lateral
read-out switch, |

wherein said lateral photosensor comprises at least an
area of a semiconductor of a first conductivity type
and an area of a semiconductor of a second conduc-
tivity type, |

wherein said lateral photosensor and said lateral read-

out switch are laterally adjacent, and substantially
coplanar on the substrate, and

wherein said lateral read-out switch comprises at

least an area of the first conductivity type and an
area of the second conductivity type.

2. A photosensor device according to claim 1,
wherein said lateral photosensor comprises a light re-
celving portion arranged and constructed in a pattern
having plural stripes.

3. A photosensor device accordmg to claim 1,
wherein said semiconductor layer comprises polycrys-
talline silicon having a grain size of at least 0.5 um.

4. A photosensor device according to claim 1,
wherein said lateral read-out switch comprises a base
arranged and constructed in a rectangular serpentine
form. |

5. A photosensor device according to claim 4,
~wherein said semiconductor layer formed on the insu-
lating substrate comprises polycrystalline silicon having
a grain size of at least 0.5 um.

6. A photosensor device according to
wherein the first conductivity type 1s n-type.

7. A photosensor device according to
wherein the first conductivity type is i-type.

8. A photosensor device according to
wherein the first conductivity type is p-type.

9. A photosensor device according to claim

wherein said lateral photosensor comprises a photodi-
ode. |

10. A photosensor device according to claim 1,
wherein said lateral photosensor further comprises a
phototransistor formed using a further area of a semi-
conductor of the second conductivity type in combina-
tion with said first-mentioned area of the semiconductor
of the first conductivity type and said first-mentioned
area of the semiconductor of the second conductivity
type.

11. A photosensor device according to claim 1,
wherein said lateral read-out switch comprises a FET
transistor.

12. A photosensor device according to claim 1,
wherein said lateral photosensor and said lateral read-
out switches are formed integrally with each other.

13. A photosensor device according to claim 1, fur-
ther comprising a capacitor for storing at least one
signal.

14. A photosensor device to claim 1, wherein said
photosensor device is a photosensor array comprising a
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plurality of lateral photosensors and a plurahty of read-
out switches.

15. A photosensor device comprising:

a photosensor section formed on a substrate; and

a switch section for reading out at least one signal
photoelectrically converted by said photosensor
section, said switch section being formed on the
substrate,

(a) wherein said photosensor section has at least a first
semiconductor area of a first conductivity type and
a second semiconductor area of a second conduc-
tivity type, the second conductivity type being
different from the first conductivity type, said first
and second semiconductor areas being adjacent so
as to form a semiconductor junction arranged in a
serpentine configuration,

(b) wherein said switch section has a th1rd semicon-
ductor area of the first conductivity type, a fourth
semiconductor area of the second conductivity
type, and a fifth semiconductor areas of the first
conductivity type, the third and fifth semiconduc-
tor areas sandwiching the fourth semiconductor
area, and

(c) wherein said photosensor section and said switch
section are laterally adjacent, and substantially
coplanar, on the substrate.

16. A photosensor device according to claim 15,

wherein the first conductivity type is n-type.

17. A photosensor device according to claim 15,
wherein the first conductivity type is i-type.

18. A photosensor device according to claim 185,
wherein the second conductivity type is p-type.

19. A photosensor device accordmg to claim 15
wherein said photosensor section comprises a photodi-
ode. |

20. A photosensor device according to claim 15,
wherein said photosensor section further comprises a
phototransistor formed using a sixth semiconductor
area of the second conductivity type in combination

with said first semiconductor area of the first conductiv-

ity type and said second semiconductor area of the
second conductivity type.

21. A photosensor device according to claim 185,
wherein said switch section is a FET transistor.

22. A photosensor device according to claim 15,
wherein said second and third semiconductor areas are
formed integrally with each other.

23. A photosensor device according to claim 18, fur-
ther comprising a capacitor for storing at least one
signal.

24. A photosensor device according to claim 15,
wherein said photosensor device comprises a photosen-
sor array having a plurality of photosensor sections and

a plurality of switch sections.
& * *x % %x
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INVENTOR(S) : HIDEMASA MIZUTANI, ET AL.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby
corrected as shown below:

ON THE TITLE PAGE,
| IN [56] REFERENCES CITED

| OTHER PUBLICATIONS, Under Seager et al., "Appl. Phys.
Lett., 3415)," should read --Appl. Phys. Lett.,

34 (5),--.
COLUMN 1

Line 30, "slow response" should read --slow in response--.

COLUMN 3

Line 48, "n- or" should read --n-type or--.
COLUMN 8

Line 33, "MOS transistors 6." should read
--MOS transistor 106.--.

COLUMN 9

Line 50, "switches" should read --switch--.
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